DIFFRACTION OF LIGHT                      ^9
in which t: denotes a constant. Setting sin 0' t- ; .r', which is permissible since </>' is always small (while 0 may be large), and remembering1 that sin 0 - A ; ,/, it follows that
A       ( '' 'd       ' -t''
i.e. the distance d' between the fringes is
t'A          .
d                   — *</,
('
or, the distance between the fringes is proportional to the constant of the- grating and independent of the color of the light used.
Hence in order that the grating lines may he perceptible in the image, the objective must receive rays whose inclination is at least as great as that: determined by sin 0 A ; «/, In the case of an immersion system A denotes the wave length in the immersion fluid, i.e. it is equal to A ; H when A denotes the wave length in air and n the index of the fluid with respect to air. Hence
// sin 0 -•-• A ; (/,
Now //sin {r-~(t is the numerical aperture of the microscope (cf. equation (Ho) on page Kro, provided f i«i the angle included between the limiting ray and the axis. Hence the smallest distance d which can In* renolved by a microscope of aperture n is
<t •-'•' A ; <t.     ,.....(97)
This equation holds for perpendicular illumination of the object, With oblique illumination the resolving power may be increased, for, if the central spot of the diffraction pattern does not lie in the middle but is displaced to one side, the first diffraction maximum appears at a smaller angle of inclination to the axis. The conditions are most favorable when the incident light lias the same inclination to the axis a*; the diffracted light of the first maximum, and both just get in to the objective.n sin 0 = e-sin <£', least one of the other maxima. When this is so, the distribution of light in the plane S)3' is no longer uniform, i.e. some sort of an image appears
